phone + 55 51 3308-7728 3 1 on full annual cycle demography is restricted to migratory species. Here we used a high-3 2 resolution capture-recapture study of a resident tropical lizard to assess the full intra-annual 3 3 demography and within-year periodicity in survival, temporary emigration and recapture 3 4 probabilities. We found important variation over the annual cycle and up to 92% of the total 3 5 monthly variation explained by cycles. Fine-scale demographic studies and assessments on the 3 6 importance of cycles within parameters are fundamental to understand population persistence 3 7 over time.
We sampled the population using a regular, square trapping grid consisting of 121 pitfall 1 0 5 traps 25 m apart, over 6.2 ha, from September 2010 to September 2011, capturing individuals for 1 0 6 seven consecutive days in each of 13 consecutive months. We used digital photography and batch 1 0 7 marking, by clipping the third joint of the second toe of the right hand (ICMBio Animal Welfare 1 0 8
Permit 10423-1), to recognize individuals. On each capture, we determined sex and assigned 1 0 9 individuals to three sex/age classes: adult males (SVL > 40 mm), adult females (SVL > 51 mm), 1 1 0 and newborns (SVL < 37 mm). After capturing and marking, we released individuals near the 1 1 1 same trap where they had been caught. We used the Interactive Identification System software 1 1 2 (Van Tienhoven et al. 2007 ) to identify individuals based on color and scale patterns. For more 1 1 3 details, see Guimarães et al. (2017) . We modeled our mark-recapture data with the full-capture hierarchical robust design to assess the effects of temporal variation on demographic parameters. The RD model and nested secondary periods (here, daily capture occasions), for which a population is assumed 1 2 0 to be closed. We distinguished three demographic groups in our analyses: adult males, adult females, 1 2 2 newborns. We expected different demographic rates for them and therefore, in our models, we 1 2 3 stratified all parameters by these groups. In our analysis, we focused on three main biological 1 2 4 parameters in the models: apparent survival probability (φ, hereafter 'survival'), which is a 1 2 5 product of true survival and site fidelity; temporary emigration probability, the probability of 1 2 6 temporarily leaving the study site given the individual was onsite (γ", hereafter 'emigration'), and 1 2 7 detection probability (p, hereafter, 'recapture'), the probability of recapturing an individual given 1 2 8 it is onsite. We also estimated abundances per group and month using parameter-expanded data Online Appendix 1. Our model also provides the probability of staying offsite (γ'), given the (pent) along time. The former is hard to estimate and the latter is really more a nuisance 1 3 3 parameter than of real biological interest (Rankin et al. 2016) . Therefore, we do not discuss them We fit two variants of the RD model to our data that only differ in terms of the 1 3 6 specification of the time variation in the parameters. In model 1, time was included as a random 1 3 7 effect in parameters survival, emigration and recapture. That is, in this model we allowed 1 3 8 parameters to be different for each month and to vary around a constant value according to a 1 3 9 random effect. In model 2, we added cyclic effects on the same three parameters, survival, 1 4 0 emigration, and recapture, using a periodic cosine function of month, and on top of that specified 1 4 1 monthly residuals, also as random effect. Our approach is similar to Flury and Levri (1999),
where we added two effects of month into the linear predictor of these three parameters, as 1 4 3 follows:
Pi, month corresponds to the month number between 1 (January) and 12 (December), T the cyclic patterns in these parameters enabled us to quantify the proportion of the among-month 1 5 0 variation that could be explained by the cycles (Kéry and Schaub 2012). We used vague priors and hyperpriors for all parameters, which we show in the Online (Kellner 2014). We ran three chains with 400,000 iterations each, discarding 300,000 as burn-in 1 5 5 and thinning at a rate of 1 in 100. We determined chain convergence by visual examination of 1 5 6 trace plots and by the Brooks-Gelman-Rubin statistic (Brooks and Gelman 1998), which was < 1 5 7
1.1 for all parameters. We present posterior means and 95% credible intervals (CRI). Our field effort consisted of 11,011 trap-days during which we captured 164 adult males, Under model 1 (with random month effects), mean monthly apparent survival probability newborns showed a sharp decrease after hatchling (Fig. 1) .
The newborns showed the highest probability of emigration (0.32, CRI 0.01-0.85), year, where males and newborns presented the highest rates during the breeding season, at the 1 7 1 beginning and in the end, respectively (Fig. 1 ).
7 2
Model 2 (with cycles added) revealed a strong periodicity in all three parameters that we 1 showed that annual cycles explained 92.5% of the monthly variation in apparent survival, 1 7 6 86.8% in emigration probability, and 84.6% in recapture probability. year, often during the breeding season. Recently, it has been pointed out that studies with high showed that demographic parameters varied along the full annual cycle. Furthermore, we 1 8 8 detected a strong periodic signal in those vital parameters demonstrating cyclicity is intrinsically 1 8 9 associated to demography. Our findings broaden the understanding of specie´s population 1 9 0 biology and were only possible due to the unusually high-temporal resolution of demographic 1 9 1 information for an entire annual cycle. The full annual cycle reveals detailed information on species biology 1 9 3
Survival estimates for the vast majority of the ~ 6,500 species of lizards are lacking, but 1 9 4 general patterns have emerged based on life history traits, including foraging mode and mating 1 9 5 system. Our results contribute to the relationship between clutch size and growth rate -the 1 9 6 classical slow-fast continuum -, which finds support in lizard natural history where early but may present survival decrease due to basking activity and low mobility during pregnancy 2 0 4 (Shine 1980). We found that survival dropped 30% to 35% after the breeding season for adult 2 0 5 males and females, respectively. Thus, our results support the hypothesis that reproduction is 2 0 6 costly and negatively affects future survival, further highlighting the importance of full annual 2 0 7 cycle research. Temporary emigration for adults was the highest after the mating and hatchling period, when energetic reserves may be depleted (Shine 1980) . This period of the full-annual cycle also 2 1 0 characterizes the beginning of the dry and cold season, when we found several individuals buried 2 1 1 10-20 cm below ground. Newborn´s temporary emigration probability was up to four times 2 1 2 higher than that of adults explaining, at least in part, the scarcity of juvenile demographic 2 1 3 information that is common across taxonomic groups. This pattern is usually attributed to 2 1 4 different aspects, including smaller body sizes, secretive and inconspicuous habits, and high 2 1 5 mortality rates (Rivas et al. 2016; Bailey et al. 2017; Wilson et al. 2018) . Adult males presented the highest recapture rates at the onset of the breeding season, 2 1 7 which coincides with high mating activity rates during this period. Since our trap system was 2 1 8 stationary, we would expect capture rates to increase with activity, and in this case, detection 2 1 9
probability parameter of a capture-recapture model is not merely a nuisance parameter. More 2 2 0 than that, it is a parameter with a biological meaning, related to physical activity, analogous to 2 2 1 singing activity, which produces a strong signal in the detection probability of passerine birds 2 2 2 (Strebel et al. 2014) . In territorial species, males may present higher recapture rates than females 2 2 3 due to greater site fidelity. Overall, our mean recapture estimates were similar across groups. Periodicity can be strong within demographic rates 2 2 8
Cyclicity is found in endogenous rhythms of every life form, from cells to individuals, 2 2 9 and the biological clock is influenced by exogenous rhythms, such as Earth´s rotation and 2 3 0 climate, to maximize fitness (Panda et al. 2002; Wingfield 2008) . This explains, at least in part, 2 3 1 why activity in many organisms is aggregated in short time frames, such as breeding events for some time, tropical species may also be subject to periodicity due to temporary absences, 2 3 5 involving reduced activity and unavailability. Surprisingly, few studies exploring species´ life cycle have actually fitted cyclic patterns 2 3 7 in specie´s demographic rates. If we assume that the beginning of a temporal pattern in a 2 3 8 parameter to "meet" with the end of it over the course of a year, such cycles are almost to be 2 3 9 expected. Periodicity may occur at different time scales, such as observed in the daily activity of 2 4 0 the New Zeland mudsnails (Flury and Levri 1999), or in the yearly activity of American 2 4 1 mesocarnivore mammals, with up to 75% of temporal variability in colonization rates explained 2 4 2 by ciclicity (Fidino and Magle 2017). We fitted cycles in three demographic parameters (apparent 2 4 3 survival, emigration probability and recapture rate) and found strong evidence of annual 2 4 4 periodicity, with cycles explaining on average 88% of the total variation among months. Even deviations from these cycles [see text for details]). 
